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..
0.. I..... pTOv.nu4 <oocl..ln I.l ..uc 1101.....1.. y...
••cy.04 h .. 00 «1.. of u IDOII of A_' ,011.
T..... y••• t ...04. _ ...u~.. "O 4. for f ••«I... 1 .. 1._
.1....1'•• SlolI.. 4.... "Oft 0 ...1_ hoo I of _
••11 _U.4 I. u.. Ia ,. U,_to y .
, ..41c< fiol4 £000 1." 0.., ••I.U .
T"" .""'_ "04, loe 00 ff"",to of til '1••111',
.f ... ot,,",tII of ... A 11. ""......, 10 ...
... • ffo.to y•••••• t. "" b •• yl" 11.14 Do ...
y.ft ••1,.1••.., to •••ffon •• '",C'" .... to « •••••,.ciflu-
.,... to ....TO u.. p.....u .f • C.... ,. ••_ ... _C.lt." I.
''''' f1.ld.
TI>o .bh. ".4, IIK...d ._ u.....k.4 ...OftCu. of .1>0 A_'
0011 c...,.<t•• In "'" 1.l>outo.,. Tblo yO, to ""'010. ,b•
• ffu .. on iablllt, of ,0< Uoylnc for • (.1 ... 10",,&)
.nvl'on l chao,•• A,.le. d••• y olp.hU' to ,.U."
.b•• ff"",. of ...H,,& .p... 'h. p.oco'.,•• '0 « •• t •• 'p.clflco_
.1 ... f .... <.....«l.n.
k •• ",,11.< ..4 f lI..n <_H ••<U_ "'< .
I 0.11 t Io I_ of _«•• of I.UII.,.
11.14 I , , ",,11.« f A_' _II ,Ioi_
.. 1..1 1'. til.. _ 1011•• ( at 1 lul) .... vUb
.lff.. IOC I••IIIU ,,_.eI ' 10.1_ .f flold ••_
<_ct", "'tII p._IoI.C y" cl '0
"
b",a••""........ 'h. ca of tho ~..I.bllh,. Th ..
<lea.'" .h_ 'hot U I)' d..ol', "u • faCIO. of f .. I ..
I_"un I. ""w..I.lac u.o ,«wac'" LlI , .., ,
•• "'" ,I. of ,_«I... 11",•• <.., <_u.1 40_'
«hleal If ''''''C'' b .. Ie til..... Ip ......, 1o, .10<1 fI.l••
I 1.""''''0''' _ "'" 1_ of "'" ... , ..
• _ Iofw«d _Jo, ", 1 1 PO""'"
..C.I no ~••I.blll<T I po , •• "OO '.,ot.I_..,
__pU.40 of _ po'••'.' 11 .. ..,. <II. ".'ot , •
... • lapL. _ ...._ ..1.<1_ Ie._•• , po,_ tlo•
• _ ....U otIoU...... I , a1,.lfl , ,.b 11,
.oa•• I 1 "_ " fe, 1 _,.n< ...
• _p..U ,,,.
ro Unc .f fl.ld ""hOYlo. <oO<'ou.d '0 bo p""'; • "'0.'
_0...1"" d. fe, ..... p.d ••• llow be.......M.ol .nd
bo"., .a'.,.loatl"" ef f1.ld p .
A p,o••'"'' ouU..,.d for <.... lac .h......lfl ... l .... for
, ......«1_ ..... " boll.... 'e .how p,_I.. to••••.
II oakl ' 1 <loo ....... 11.......10,1_ h
_h ac f '0 10" .. u... u... f "".«..
""ac'h. TIIo -C." ~..I."lll.,. of _h "&<11 _
tho ••, 01.. of ..U "at.. _.u. 4lff ~ /rooo ,h.......bo
"et .1'0. 10 <1 , ".1.....n I.po 10 u.o .. 10-
.1 ", __ _ .. l •• I lp. "I.b <U.. n.hbl••
we , ..ol.l. no. olf...o of _ •• 1I041104" we .... lotd ••
_ ._bel••• t•• u ..Uq tI." .'.tifl....I_.
u
faol< A • TIHt Iff.., of Lal>o •• ,m;y ~eUOll 011 ....
e-,.... I.lll'y of. Hllhly '1...le CL.y
",I,M ""'_", to I.,.,,,u. fo. '1"" "..
_ 1.'1_...· Ulo ....., .ff.... _Ifl<ol nIH_.
,1_ p.oe....
• ffort ... yuhd lit .dJ••Ilq. "'" foo, p........ Tloe ..... pTO'
"
~.u.lbill., ef u.. u-u.po<t.d 101 w l d
!oJ loodlll& I•• coa"".t1_1 ..d_t... It w.. f_ <1>..
c_pn.. l_ p.oc...dad tiI._•• til. 1.1.1.1 p.I .." ........ _
I e_Nt)' .. Cnorp "11&. wltill. 10 00. I< wu ....
,.....1". ' <110 l_d_nol_trle "ral••• I'U_.blp ""tJ
,00<bI, .owI Id p l•• of _10 .... <1"11&. I. t'" 100.
11010 .. 1..1_•• lp u. 1o p....0<1 wl.o tI_1 eo """
<_ 1_ to doll <_<tl"" p e- i ••• lty
....t 1.. _ <110 p h. ""flood.
0 _ 1....... 100_ •• OIIP••ot_t i .
p i I•••1 -..••..., w ck_p d
t. p.""." ..ft .. k p 1_ c W .1< ' .ottl_ .
110 y ft .. _led .h•• which woold •••• , I••h 1
..Ilo I. H nd 1ft 1 Th __
pi.. w ddIU lI, le.dod to dOfl •• tho d <_p ,i_
~llltl Po.. p dl.. lp.d"" fo< .h •
...u d pl how.d thot tho 10._.1.. <on. fh.ln. p,o_
c.d Mlhl, ••• hfo<te" ••chnl~•• fo< ••f1ftl", til•
........ of p.l..., .0.... lId.tl ....
.,11 • .,......... 1 p.<>Cd•••• f ... _fl.l,.. t •• cooP.... "III.,
po ......... of .1••" pl... I..... I.H••••ry <_<tad .10,. or•
.....IIlod I. "ot.ll I. J..., I.pon n-J. TH•• p .
Ult Ito .......... ., _ .... I "" po.t1 uf..•
...... .IIIU It-J.
In certaIn lnn"""ea.~~ae~~I_~a _ lO _e_
.........IUlln ~Ile __ to _ "" predlc.~ r .... 1--.1.0'7
...._ .... For t.-.. cases. tlots atllCly _~" • _I pi..
r".. teatl". _ Inter;>rtutt ....
~U'te prest!"US I" 1nc:ruM<l 117 lei OIKre_ C_
U ......~r COIl\.C'ftt • ...., II>I I....re_ c_t1... p.........re....
__ In 'leu" »1 • .IlIJ:p 1"-3. ror tM te:ot d.y_ ,",Ia erre<t la
not I~~ for con ..... ltllll!: aeUI-..U In'lIe u-c_t<'<t
<:cn<IIUon. alnce t_ 3f>ttl ......u .. Ill ""Cur .. rapidly U tn•
.-.-...." la COllatru<:U..t. ~th" p....tress al ... Influern-ea
tile 001... CPlancea Inc: ..~ on ""... raUon. l>Ut tM. effKt was
not q..""Utath",ly defl""'" In thla ,",,"".n:h task.
rlsure 38. JH~P 19_3 .t>owa the predictIon for 001... Ch."ll'"
on ..t .. ratlon ...lt~ a decreue In a.~t1••n. (collapae) ca...e<l
by, 1.1 an Increase In pactlon ..at.er Con••nt at .""atant ...._
partlon P........ an<! ll>l Inc..ase In C"'pktlon preas"", ..
< tan~ c"""",,ctlon ... ter con~..,t_ Thl. apeclflc predlctton
eq lon holcb only for tile test 3011 within the __ or _ ......_
tlno ..I""a lrl,o;ure )0. JIlllP 79-]). __r. ~ne f_ of ~Ile
r""'Otional .....1..1_lp ....,.,Id holO ro. alell.r ...11•• _ Is
Innruc:tI" In ..... COIlt 1 or .... '"' ' ... thl'Ollf;h proper MIec:t1..,
nf c...pac:t1.., .peclft"'tI The Int.e."reuuOl\.l or U11s ...,port
all)" be <1_ly foll.-d r".. -= ..... lO "" c.....~N<:t.., of
otller d..,.•.
I Cit.... III ... tr..I........., .ollec:ted In Appe<ldl.'. _s 133_168.
".
, dlul....nl"1'd to. flol~ c_,oUod clo,. 0<0 ~Y".~
10 0 I , 'uk.
,..
T•• k B - The Effect of LabaT.tory COlOpac';on on 'he Sheor leho.;nT
of. Hi~"ly Ph.. i. Cloy Aft .. S",,,<o,;oo and Coooolid.,ioo
r.ilure", 'wo 'i ..... (0) end of ."",'ruction, and (b) in 'he loog
Thi. 'uk provid...."d.l fOT ace".pliahing 'he la ....
fined, back pr •••",••• toTa'ed, and ,h.aTed undrained "i'h poee
sr.,i •• ;.,] Tel •• io•• "CTC developed b.t" •• n
the .o,l.bl •• ,n 'he co.po.,;on pro•••• and (ol volu•• chonso. On
The ooil .,,,died "ao 0 hiibly pla .. i. , .. id".l clay fro. ohol ••
t",. .. , and i.o,ropi.olly confined '0 .ppTo.i .... "Hio"a pooi'io".
The ••• pl •••er. 'he" bock-pr •••uTe ".oTa'e4
Finally, 'he napl .. "or.
failed in ".ani.cd ohea, with pore pr .... , ...ea.ur .... n ••. Th.
, ••• ing <cchnology of 'hi. t •• k i ••d.onced, hut ..ell wi'hin 'he
~.p.hili'y of • no,•• 1 .oil 'e.,ing l.bOT.,ory. The , •• 'in* p,o-
~edu<e. He d... ,ibed in de,.il in JRU 19-7, .nd "n b. <ep.. 'od
by Other inve.tig.'o,. through rerer,.1 '0 'he••
".
Con~l ... ion.
Tho r .... 1•• of 'hi, •• "dy •• y b. "'cd •• • aodel ror •••••• i n8
'he .tability of • coop'cted high cab,ok••n' froa ,ea,iog of laboratOry
coapocted cloy. The vol .... choog•• ca .. oed by •• 'o,.,ion under tonfioo_
.en' or. (ound '0 be pr,nc;pal function" of cn_pooted dry denai,y,
coopacted degr•• of "'u",;on, and the pr••• ur. nnder which •• 'o,.ted
(equo<;on 3-5. JHHP 79-7). Thi. equation i. probably Ie .. oaef"1 for
predicting •• "I •••n •• of an ••bonk•• n. 'bon 'he cooparable equation
in JHH 19-J (figur. 38), aince i. ;o"alnu 3-D r.'her 'boo I~D YO I ....
give. a' figure S2, JHHP 19-7,
i. valid i. ohov... Figur. SI
oolo.'on '0 'he prediction equation
and 'he region of va1"e. for which i.
;.
The prediction aodel for 'h. 'ffeCtiv. otto .. ,',cnt'h in'c<onp'
i. g'¥on •• equotion l.8, (JHH 19-7), and ia. funct,on of «'mpac'ion
vote< .on'.n' .od compactod void ,ot'o, Th. foo' of peim.ey impoe'ooco
h.e. i. 'ho v.'y ••• 11 cffc~t of th••• ~o.pa~'ion ¥.,iablo. on 'h.
value of C'. In a practi.al peoble_, ;, i. auU.. 'od 'hot c' _ay b.
,.k.n n. 0 "ngl. ,vo<'g' volu•• Thc .ffce';v•• ',o.a ,',.ogth .nglo
(~') , .....nti.lly 0 eon".n' fn< all eoo.onable .oluoo of tbe <0_-
p•• ,;on ."'abl ••• Thu., 'ho long t.,m d,oin.d .',eng'h of a labo,.'o<y
eompae'cd h'ghly pla.'ic cl.y i •••••n".lly indepcnd.n' of 'h.
dcta'l. of compac';on. S.. FiguTO 63, JHR? 19-1. fo< ,h. joint TOgion
of obUrvo' iOn ••
".
Shca"ns·induoed pore p,o •• uce. do depend in on i.por.on, ~.,
upon the <.lIp•• ud d<1 denoh" the compactea des ..e of .Uurot;on,
and 'h. confine•• n. under vhi.h ,h••••eTi,1 v•••• 'or.ted. Th'.
i. ,hovn in .~u.'ion ]-6 (JH~P 19-7) .nd in the no.ogrephi ••olution
of figure 59. JHRP 79-7. Thu. 'he undr.ined .'reng'. in 'h. long
t.T. i •• ffeet.d by 'he .bove li •• ed eo.p••• ion .od po.i,ion yori.bl •••
Of p.,'ioula, in •• r •• ' to 'he eogin•• r vi.biog to predi ••• tobili'1
~.Hly all v<luu of
Af fOT 'hi. cloy ara pooi'ive, denoting d••••••• d eff.ctive "T"',
and ,.du,ed otTeng'h. vith re.pe •• to • dr.ined •••••
Lacking dau of [h. type dioc..... d aboue for !..!.ill cOllp•• ted
highly pl •• 'i. cia" the procedu,•• and in.e,p,e •• ,ion. of JHRP
19·7 p<ooeo' • hiShly u .. blo .0d.1 foc doter.inuioo of o.hok.oot
...bility. R'ITO .. ion "ooffidon" "ill vuy "lth 'he op."lfi" .oil,
but 'he fune,ion.1 foc •• 01 .h. equo.'on•• TO e.poeted to b••bout
.hO .....
nition of eo.poctlyo pT•• tT'" .nd i, ••odilic•• ion hy ",uT.,ion
ond cnn.oquen. vnlu•• cb.nse.
TlIIaI< C - n.. Eff«:t of L/Ib>nImry eeo..,U...... the
U Umt8CHb1ra1n8d SU'fn9'th llehr40<" or
• H1"'ly Pl_Uc: CI")'
SUb1l1ty of a Mil> <U\IC"'<d cl")" G:boo J .t a ~lIy
Pl"redictecI (0<" two crtticlll U- 1ft the ......1.,. IIf,.. via•• (aJ
........u.teld ... the _luaU... of a labonI~ 1Il"'ly
pl..Uc clay for the _f_trucUon cl=-torlCI!. 'It>~
pl1ah thiJI ob~",". _I..................... ted. """,f\-' Ift!nine<!,
Of COIJlfI<:t-I.on aM _iU.... variabl........ the val... ..nlch """Id
ordinarily be ar-fll1ed in .tabllity """IYlli. of "" Gtbanlan:!nt.
'!he «Ill _ a h1ghly plaUc real""'l clay ahale. It
_ <:orplIcted to fit varicus i...,.,.cr type 1I01.l1J......."....ity """"'"
by varyinq the foot p............ of • california typo 1o:nl>od1nq.,..,.
def.....u.on ...latioN for each ~.
'. I ted _1M "".., ~""'lIy confinlld U>~te
~IU_ in a h19h~t__... -..l undrained. SUr
U.u..1 ...Iati~ -.e thon _Iq>e<! m I'ftIdi<:t donalty•
•~. _ .~ vari"bUity, all of _ ........ _ I
in thIt tor. o( '""'"""'~" 0<" qrapbo. All teJUn9 __Iytieal
1'f'IC'OIi'l1" ...~Iy defocrthed In J)lRP 7')-11 • ...-.:l con be
ropellted 111 det.oll b!f ",f~ to uu. <ep:lrt •
.,"" ,:ted ......lty 1ll llffe<:Ud by <XE1' tl"'" enerw an _
dry aide 01 _ 11". 01 .,.,u-. bl~ _ffec:toll an _ ""' aide.
Aoa>rdlnily. 1t _ , ''}' to fotJIl d1ffe..nt pndl.euan _
ua. for -=tI a!de of .'e. no. pt'IIIil.ctJon for dry aid!> dry
dMalty la given by o:quatian 3.e (.JtflP 79-111. _ 1ll ciepc>doolt
~ _ CX>i\.....Uan ....ter calten~ _ the ....tio of ......__ cc.-
pacU... .."o1< by J<no.Ungo ............Uan (Table 3.6. JIIlP 79-11). The
prMieuOll for dry dfnIl~y ,,",-of~1oul la given by equat1an
J.9. JlIRP n-lI, _ 1ll a f\n:Uan ot ~UOll ....ter ca>tent
mly. ~ equati""" str1ctly _Iy for the at""le tat ""II
"'thin the zone of _"""" val""" of l,idepoll"lcllt varlabl"",
~tcd strenqth Is al"" aff"C«!'d by .....,......tive energy
m _ dry side of the lineof~, bJt """ffoo:ted an the
~ a1de. 1IOOOrd1"11ly,....,..-ate W s"""""th pndl<:U.ona ""'
doYeloopecl. The pred1cUcn dry of optJIuI. vari... viti> the M_
~ dry ......Ity. the~~ of Mtuntion _
....ter <lOIU!nt, _ the o:nf~~ ..... ""Ic:h _ (t'llprticm
J.n• ..nto:P n-UI. 'ibII _t-of-q>'"'._ atrel'lq'th 1ll 'lIven by _
tion l.U• .JtflP 79-11• ...-.:l "Mis anly .... tt1 the,.. ud-.cl
ratU>. The varl.oiblUty of ...........ud aU'l!fl'Jth 1ll fan:! to
Inc:.- "'ttl the ~tu<Ie 01 aU'l!rqth (11..... 3,30• .JtflP n-
HI. M1Il1Iluo e>q>ECt«l.~ can be oolculn.cd by "qJn.1cIn
3.18, JHRP 79-11.
b .......... ..vcr c:l>uQI for .oluUan of l:he U.... ' ; t demo
..&rUbI. are 91....... n_ 3.31, 3.32, 3.33, 3.l4 .., l.n,
JIIl7 *11. P'nldicW::nII _ ~Ie with u-e of ~19""'¥l
(.Jlfi> 76·281 for <!eMHy _ tnn'Iflnecl lltKInllned Uol'l'f'l'lth CIl ..
Iab::>....to~t>ed ,:/I""ia' dlty "IllY. ThU b _ In 1'1q-
u.. 3.35, 3.ll _ 3.38, Jlflj' 79-11.
La<::ldnoJ~" dIoU, for .. f1.I~hi¢ly pl..u.e
cl;oy. ~ .Qdy~ l:he , ......~.._ tIOIel for~
sUlbl11ty of hlqh~u at thu «d of CI:lI8tructi"". on..
reg"""I"" coetH"lent.!l .-ep:>1"te<l he ln have 11m.Itl!<! "i'PUcatlal,
bJt tht ftrctional r..... or u- tionIl shDuld told r.... aany
.olu with pl.UcIty alall..- to tho! teat c:tay.
TM••""4, 1•••• tI,..,•• tho ..., .... IUII., 10010..1.. • t •
f1.14 <_<tool ••11 I. "'" ••-<_«.4 0001 ...kd <_ttl.....
TIoo flo!4 <_<to<l ...,1.. " ... 1"""_."11, 100_ I. <10•
..,,-,., .. 4ot I .. U. <_<tho , 0,10.. (1.14
_<to<l • ..,1 00,... '0<1 "J • _til , ted... I.... I.
tIoo ..._to. _ 1•• 1.., _iloo_., 1_ 0l1li ,1M I-II
...1_ .Io.o~.. ,.d"".4 ., '1"" w••• _."0( 01..1i..
• '"" .. tIoo ._••••IUUt)' d n ... I.. I •• of I ' • ..,. <_
p.. to' 1.. tr Uoo na ..II IoaoI <t•• IoJ
ou (Taot. oj. 0l1li tIoo u .. ,Ii"l. of Lbo ,.lotl for f1.I.
'_ottl"" ..1110 ","0•• , Ioul, blloh.d for I , _
,..«1"" 10 ••po'tod 110 .
hp.. loon,otloo
Th. 'n. of .011 ~..d n. 0 plooU< tI., fr....10.10, .nd
H.ld ._.<1 w•••<M••ad ..t"l. • eo'..plll•• ~.4o! all , ...,-
lore .ou ,e. ".ul ~<>d.1 aloe .110 0., ,.Ii Thro•
... ,u 1 1••l1li fh. _ldt"l. wot., <"", w.....ad for ••••
••11., ,,,. to ....4, "'.11 .Hoe.. 00 ...., lbIl1t1 10010.0.10<.
t. 1 tIoo ••·<_«041 <_noolblllt)' cloo..«.,lodu,
tho _ ..,1 1_. '0 .PI' Io,••10••l1li 111"._
","••Ii, I_ I ,,-,••. ~<tl , 1 .
"••• I••••,...... fr_ tIoo .-1., , a .... ; _I w .
·h••y. au In.. lne .-In.1 roller p""..~"'. p,...I_lr .pplled
to lne lOll.
Curlns ~'" ..nice life of .. e _nt, 1 •
.......1 c,,",-- UJ effeU "" I"""" ~""... In lIIe 1_
of UIe....... I" -.. to ,,'--'l.le UIe~ in ~"" UIoot
UJ <xn<r In ee...lu. oUle. C""l>«U<I _lei ...... aetur.ted
_r U>r'ft 1,....1. of conrl_l, "ItII tile e1G of ..ec_ ani
l>eck p.....-. TIle "'oO_t 1.... CN,nl'" ""'Pe<I_ """" UIe
C_t1on .....1..1... ae ven t'" conI'l_l _ltIlI aeturo_
lion. _._ _ Ir.o _..., _ItI"""U7 1_ to Mfl... tile
__ c_loilities.
l'M t ..~ ptoCe<Iu""••..., ~scrl_ In Gel.1I In JNRP Repot'~
110. SI_H. an<! can be .-ecrut"" 07 other lote.ut ~rll..
tn""'4h .efe...,nce to JHRP 81_10.
wah l ... construction of hllller e.....,,~...nl. be...l .., ..,...,
~, It Is 1""""..lnsly .,..., leport.". to ape<:lf)' COO'9""llon
proc:e<l~"'.....h 1I.n _ ....M .elU...... l • ." "" p ICle<l an<l
<=ontr'Ollecl ror oo~n t ....."""t _ Iorlf: lef"ll ."""IU Tnl.
illIG)' pre........ _I pi.. for f1elG .-led clll7 _ M~lopa
•••U ..... l .ettI<Ioit or p"",,,lctins tile flelG .-uon ....._
r.... I-..\.OI"J t ......
the ._..... Ion ••. tl.. ...,leUons __ thll • 1_ .........._

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TIle .... l.t1ull' nlld p«dIUI"" _d.lo {o, .~. f1.U <_cud
St. e.ol. <I., ,1. la T.~I. J.U. JMQ' n-1. fa. t.hh
H.ld <_U'" d".
T_ ..tbod. ~.n 101'... for .... prodl<U_ of flold .-
,......... I••I_~lp. f _ ootl h. \.0"'''0'7 t .
_110. dUt.nu 0011. n,. fin. ".p 10 •• " 1 '"
I .., <_<tM •• I..f_ to ,"00 ." d for _ ..II
1 1 I tI.ld _<t1•• T'" " 1..1. to < h ....
...1••t S 'd ..... t ... ."t- _lHan <_toat .. I .
• ""I,lac 1..1. to«o, .11_ 1 1••f ." ,1-
.....1 for .Ile •••U •• l<.l d... I o. I••Ile .....U_ Jo14.
Jon, 'M J·11 (JIl&, noLl.
"
hok U _ loll C_«I_ SpulflcoU.., P.o«du. fo'
D.. lnd 'lold 5u.II&'~ ...1'.....
, ...dlUono .. I"l boUl • ohoopafoot <oil.. (C.... ~.d.1 .I~l .od •
'~bb.._tl ..d <011.. (,O<.~.oo. ~od.l U_IHll. linpl.. w.n
,_.... wit. U1. I.bon'.., .... f .... , I 1 nl I ....
"'''1 ..chool~u.. _n .,,_ted fo< .. , 1«1_ ,..ciflco-
I ........ , .. 0" lUI. boI' p ••dlu.bl. fr_ '10. "'1.Hvd••M
.. <i. 10111', of "'" __UI"" ...lebl.., ..",,_1.11, ,"" ""1" of
0« 1 v.u, , of lift.•~ , ..
d I ....... f., ,IoUII'1 calcolo,I...
A ' ...... n .. v.. d..elopod '0 for ....... "".... I,ed
...."I"" (o._c_ct" ......ked) I arl.blll.,. h •
....1._•••f """ .,.dH.. t1. I •• _tt•. Ulo ......1•••
1.... 1..... __ell c_cU_ to .""clty ...btol.... d.. hod
...."1"". vi ""••
A _t., .•"'1..1. f , v......Io""d t. II .. I , ...
.... _c<l <101010 tlIol. _ ..".Iot, d
." , p th '0..11010 '."1. of ""u.d
'''.''1'10. " 10 • f ....., ••• Ut}' .... ,nco onll...... cao
p,.dlct 'h. p••fo, o•• of til. ""op.er.d ..II 001 ... I ••p.rtlo•
..at • .,.It•.
A h.,'. C~ld.... d.yelop.d fo, 'h•• ,pll...I ... of til•••
.... It••
Took. ,.,..C;C . ~"4IeU e-"QI Qf flald hall
" af C_ctH ~dl_ 'l.. ,le tla,
l.d..d, '110 ...4 to be".. pudlo< .... coo..ol fL.ld b.h..lo••
hp.rl••• ,ulon
(~''''''Q.-."al '.""04.....
C Q'-•• I••••• ll '"'' ".n ~nfn.d I. ".chl.p «>10_
_ 11._ tho df of c_pa«l Io~I ....
~I.d .1 1«11,. T"" " 1 , .. Io,lulll ..
,. I .,. woo 11.1. « ..01.. 1 _p,. 110... "Chl~ .
..... ",_,., f •• _ , ••'lul p.dfluU. ".lp. p ....
co.....
, c_etl_ .-'U'. '''' "' , -
,I _. _ I.~I l.ot>o"'.ty •• t1.U .. IoU••Mp •
... n •• '<0 "H ; I , ••• .,. nl.t1 1.11.. _
01>_•• 1 Hold pl ~u.. "'1" ,.~III.Io•• " ..I_
.blll,I I bo' p..dl«.blo.
P..dletl"" _.10 ..... pnp...d fo' Hold 11 p''''.'••
.. p.uon'.d 1ft 'ho" fo' •••hOJ .n.bl••ho .Olln '0 •• ,.«
co.p.«I... "".~h will ,oo"ol .h. fl.l ll p'.""TO
'0 • p'04n...lnod .1 1...
• "" ......b.I.U... to , 10. c.....d ,. II.. ttl•
..1.10 of Uoo ,_,01"" hbl 001 Ii>o.h 100'.".1"1. tlHI
..,.et04 n p <10 hblll'l , 11 , .
...... Qooolltl 10, u ta f •••, to p..""
..... pe,f_ r 01>0 etool d., ft_ 1 , ..01.....
, ...It .- 1. _. p._... <0.,,1, "J•• _ ... ,.
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'0<, I,H) co••htl ot f_< __ u •• , no. ••1>0 _ ••
'(IOU"" ColI. 110 110 d 10 ,h. d."~. ood ...blll., I,.la of
c.....<tod ,I., o._n... SO<Ofld, '" ...plo" .h 1,.1.
_I., ..." ~....ut ...... 1 'Q tho ..... UB'eft. II .110 field, .....
"_"",COl",, ,.eu.. b dfldu.. 10 011. ~7~.ld .".ooth of COlI_
putl_ ."",.111 ••<1_...._ t1"'" ofl... 10 op<l<IUo' •• tho.
_ conu,_.I,. ... <1__lot COlI'''' h ..... 1 I.....
..,.UH ,,_,11_ W".T ._ .
tM._•• 01•• 01."" lpo 1110 ro _
,_ ,,_1<1_ ••1-..; Id .,. <_co'" ....
..... I" u.... no..' .. tI>. __., 1.1 v'" d to
... <_<toM S •. C••II d.., tJo ,. to .. fot ..
... 1-. .... <_.1<1_0 oIIuh.. '00. u.o ..,o.u ..,.
"'duol 0001 LcoyoU (1919) OM JolI..... olMl ~Il In,,), ...p<te>
'1001,. UUTI"' co.... of t1110 "oJ... ".0 •• 1 loprn_...
""....d. to .h. $1 p ••, •••'
..._0•• 01.....'" .do to uold ._ or.ou In .h yO.
of STU~ ( •• ,foeeo with ...«.pt.~l. ,hop.., '1f I"" lI.·
U ........"", alop.. , uu.t1... of ...<Iaoo , tI ... ,
Ot •• J.
" _u.oMl"IJ' "OO 101'" to adJ Ilo,lIfl ... J .....
to .... ol uto., Cu h .......1 n .,.I...oJ to _ ••
'_Ill....f1oIU_. ~f til. !ou•••f h'1.
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Go_ul< p.obablll"l< 1o p 'I .. of <lo. factO'< of
..h', ~•• l.u <d to <Io_.Hot 1< ..or. I It......
tI....04/0' ••"I....U to _ < <1_1 UI lot, ... of
oof.t,. ro•• ,h•• "I,~t hlop.) 01 , .
,._ul. fact.... of ooht]' c.oo ... 4.ft_ .. tIM .. ,I. If _
.1.,. (IMlptl at Holt ....111).1_ t. r.Joo .ctool .1.,. (IMI,~t)
of ..... _100_.,. n.. , ••100)111011< ." t.k.. l.to .«... t
.........I.Ullt, ., .. , ..1.1 "".,,_t ".. , U lh~lI-
It]' of .... 01_ ....00_.1"$ to C_t" f of oof••,_
~ ... , 110.. _ I.,.. to _to til. "pl_
.... 01. .Utl_ _c~c ~ltlli _ ........t lu.1f ..
~.ll .. of til 011 1_ ••«10 of f1.. , .. I .....ll
I.,... bal"", UII 0.. Dlopl.c ~ltIlI. ,ho 1111 ...
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•• 1... tI".I' d•••• I..et I. _I..~ .. toMoo, of ,ho __
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I., h .n •• I>ooll_ot. Tho.. P.ol•••• , In <_J.ne"...,
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""".1•• po ........... bo ._..... h .........11> ........ lou.tlOGa
.f _ ._11 T'" 10. w ,.ot'" I. _ I , ...
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,nll ~.I "1..It~d.. of ,. .
1_"0",1_ <...I~ ... <- <<t.. ".J."'. I" ..... ,.......
..... ,.10...... lec..l-e 1"" " 1, '_<tM ,...1_ of _
-to. nh ".j..,-. fpc.. 10 .. _ '''''Co .f u....U ••htlu
of _ " -.0 _<I, ._...... t.lo
1& _ Hid•• I•••, wo" It 10 IU ~ ..
.... • Ift u _bo, .t , ,.«1 1 -
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I••vo .'yOl (.) ... 'I"I<o! 1n pn••U"" .001 (b) 1......1 OT
J.d'.... 'a!.
Tho,. appll.. 'lo.....~.I .. 'ho 40.. btu .f ,III...w.,.
U... vlll '.pl, _Iy •• tho ,.Il••Dd ...vl_at fro. ,,111<.11 <ha
40.. 110,. W•• p..paT*" oItlo.p. 10 h kll d ._ lh._
01_ 10 _.I.! I••"" lor tho ,._ I•• 5 -
co.. f.1 .0. ..~.II 1 Ioe _ ..I 01.
of Io.llItr of w.1I a. Ita 1 Ula.1o
'_H .
tlo. ul..I..I<....... -.d 11 •• doon••bl<~ ,...-"., ....
...hblll.,. _C.IlM••• n.o h __ u. ... _ ... .- -.101_
.. I do I u.... tlLo. 't• ......<.. t. _ ..ul_
OIl Ipo .OCI I "HuU_.. I 1__ ro...r<~
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10 ' .....1-. of .~, N,., I. _ d....I_•• of IoU·
.. 1 .. 1..1_.bl••• TIl ,.lod,.Il, •••Il I .
1.. ,.1_1 .......,. .
TN '_H.wul_ "P UOII « h~II .. , I p.od
..... < 'M ,"C. of w n' .0 d.
n 1. '"OC••OO conoldo.od 'ho upo'''d ,h H
o<couo••d for In p.odluloo_ 1M "uoHt of p of "'lUi,..",
w.. <ouo.": th••• tho •• 10 ~o .orl.blll., In .hl. p .
1M dry don,l.,. .orloblll.,. to H ..,....d d.,.odd 011 'M , ..H_
<Ioou 1I01t..... whhod '0 pl.u .pOll .ho< '''''''0'. A n PO"
u., 1..01 woo u.... ,. tlolo d,. Dry d... I<, woo • ( ... ,<1 of
wo< _ <_p"U_ ...,.. roc .,,) ~"t1_ u
1..01 .. dry ..... ltT ...I.bllll, woo ..1<.1 I ,.10'" (I)
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,. Of ......_<u_ " ...... ap,IIN •• _ nil. T"-
._ I.," t. M<' .Ul••• To .11__....1_ .( _0<01_
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